The exposure is dedicated in the first to mathematical modeling of the environment where the aspects on the walking robots evolution models are described. The environment's mathematical model is defined through the models of kinematics or dynamic systems in the general case of systems that depend on parameters. The important property of the dynamic system evolution models that approach the phenomenon from the environment is property of separation between stable and unstable regions from the free parameters domain of the system. Some mathematical conditions that imply the separation of stable regions from the free parameters domain of the system are formulated. In the second part is described our idea on walking robot kinematics and dynamic models with aspects exemplified on walking robot leg. An inverse method for identification of possible critical positions of the walking robot leg is established.
Introduction
The first part of the exposure is referred to mathematical modeling of the environment where the walking robots evolution models are assumed. The models of kinematics or dynamic system in the general case of systems that depend on parameters assure, by its properties, the mathematical characterization of the environment. Any system is expressed in terms of relevant parameters as geometrical parameters, physical parameters (in particular mechanical parameters), possible chemical, biological, economical, etc, [1] [2] [3] [4] [5] [6] [10] [11] [12] . The important property of the dynamic system evolution models that approach the phenomenon from the environment is property of separation between stable and unstable regions from the free parameters domain of the system. This property is proposed that define the environment's mathematical model. The mathematical conditions on the linear dynamic system matrix components that assure the separation between stable and unstable regions from the free parameters domain of the system are formulated [7] [8] [9] . In the second part of the exposure is described our walking robot evolution kinematics model and corresponding dynamic model with application on particular case of walking robot leg. An inverse method for identification of possible critical positions of the walking robot is established. The link between mathematical model of the dynamic system walking robot and corresponding kinematics system mathematical model is emphasized [1] [2] [3] [13] [14] [15] [16] .
The problem analyzed by kinematics walking robot model that can be analyzed as problem in dynamic walking robot model having similar results, is also underlined.
On the environment's mathematical model
The mathematical property that one can remark on all dynamic systems models from the literature, which approaches the environment phenomena, is separation property between stable and unstable regions on the free parameters domain [2, 3, 9] . We have formulated, for the first time, the sufficient conditions needed on the functions that defined the dynamic system, which assure the separation between stable and unstable regions on the free parameters domain [9] .
In the following we mention the extended our conditions on the matrix of functions that defines the autonomous linear dynamic system or "first approximation" of nonlinear dynamic system that allow the separation of the stable regions on the parameters domain.
Theorem on separation:
If the autonomous linear dynamic system defined by the matrix A, has the continuous on piecewise components of the matrix as functions on dynamic system free parameters and is assured that the eigenvalue functions of the matrix A are also continuous on piecewise, then these conditions allow the separation between stable and unstable regions of the dynamic system in the parameters domain [17] [18] [19] [20] .
Remark:
For the kinematics models of systems that depend on parameters, the property of separation is formulated on existence and inexistence regions in the domain on free parameters. This case is analyzed through our application on walking robot leg model.
Physical and mathematical models of the walking robot leg
In the following we firstly describe our physical and mathematical model on the kinematics of walking robot leg, with physical model of the robot leg defined by a "pivot point" attached to the robot body and two components and jointed in point denoted "knee joint" of the leg and the point , denoted "base point" of the leg, which are moved in vertical plane (Fig. 1 figure 1 , are named by us the critical points from the leg evolution. In other cases of robot leg with fixed pivot point, defined by the values of the geometrical parameters or in cases where the pivot point is moved in the walking robot evolution, is important to search the possible existence of the knee joint critical positions where the direction of movement is changed and where the speed of the knee joint must to be zero for the continuous evolution of the knee joint [8] .
The mathematical model deduced from the physical model, suggested by the particular case represented in figure 1 , is defined through two formulas described by the equations (1). Between the parameters' values, are assumed , , a b b , in this analyzed case, for which described evolution exists, is an interval for one free parameter. The domain of existence coincides, in these formulated cases, with the domain of stability, such that we can affirm that there is a separation between stable (existence) and unstable (inexistence) regions of the free parameters values of the robot leg model. We can intuitively conclude that the analysis is true and for robot leg with uniform distributed mass on the leg. The following judgment on kinematics and dynamic model of walking robot leg, describe its link. The dynamic model is assumed that consists from two pipes of mass decreasing convergent to zero. The contribution of mass for leg dynamic model is negligible in the case of mass sufficient close of zero. We can affirm that the kinematics model of leg is a particular case of dynamic model. Evolution of the leg dynamic model can be described using also our study on Bernoulli -Euler beam model. The problem that arises in kinematics walking robot model can be transferred as problem in dynamic walking robot model with similar solution. The problem of critical positions is an example.
Conclusion
The property of separation in the free parameters domain on the dynamic systems that approach the phenomena on the environment permits us to characterize the environment mathematical model. This notion includes dynamic and kinematics models. The link between dynamic and kinematics walking robot model applied on walking robot leg model is not exhausted our analysis but a promising way of research is opened.
